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研究成果の概要（英文）：The object of this research is an imaging of a single protein molecule by a scanni
ng transmission electron microscope (STEM) without staining. The key technology of this research is using 
a graphene oxide (GO) film as a substrate for STEM observation. The target resolution is 1 nm in the level
 of lysozyme protein. The outcome of the project were
1) Development of a single layer GO film on a Cu microgrid. 2) Preparation of protein sample on a GO singl
e layer under low acceleration voltage without loss of resolution. 3) STEM monitoring of a single NADH ubi




































































































































発に取り組み（過去に原子番号 Zが炭素(Z = 
6)より小さい金属ベリリウム基板(Z = 4)を独
自に開発し、サイズ 1.2 nmの金ナノ粒子 (Z = 
79) の電顕写真を公表している  (S.Chen, 




























 上記計画の内 (1) GOの作製法の改良と評
価に関しては関連する段階の研究が審査付
きの論文誌（Bulletin of the Chemical Society of 
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